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A  b  3  t  rap  t 


(I)  First  focus  of  TBE  virus  detected  in  Switzer¬ 
land. 

Spraying  of  Gardona^)  and  iv!alathionv^  in 
aquatic  emulsion  from  the  ground  is  more  affec¬ 
tive  against  ticks  than  ULU  method. 

Abated  alao  kills  ticks  in  nature. 

Rodenticides  Caid  ^  and  Tomorine  ^  re- 
ducsd  mouse  population  in  foci. 

Breaking  virus  cycle  in  nature  probably  rather 
achieved  by  control  of  mammals  than  by  control 
ticks. 

(II)  in  1972,  3Q9  cases  cf  TBE  had  been  diagnosed 
in  Austria. 

(Ill)  All  volunteers  developed  antibodies  against 

TBE  virus  after  two  doaee  of  new  formalin  in¬ 
activated  vaccina® 

(IV)  Attempts  to  synthesize  TPI  wars  not  success¬ 
ful,  however  4  receptor  analogue  substances 
could  be  synthesized,  of  which  2  exhibited 
a  marked  HA-inhibiting  activity  againat  T8E 
virus. 

Various  arboviruses  were  subjected  to  purifi¬ 
cation  treatments  in  order  to  obtain  or  im¬ 
prove  hemagglutinating  activity. 

Tilorone  NCI  and  four  derivatives  wore  found 
to  be  active  against  TBE  in  mice. 

(V)  In  a  survey  with  1162  avian  sera  from  the  Nsu- 
siedloraee  area,  entibodiss  against  Uukunietni, 
Calovo,  T8E,  dost  Nile  and  Semliki  viruses 
were  detected. 
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TJTTSiTsAcT 

(1)  For  the  first _ time,  a  focus  of  tick-borne  encephalitis  (TBE)  virus 
has  been  detected  in  Switzerland.  Attempts  to  eradicate  the  virus  from 
|Austrian  foci  with  insecticides  and  rodenticides  suggest  that  rodent 
control  may  offer  the  most  promising  way  of  breaking  the  virus  cycle* 
although  supplementary  tick  control  may' prove  useful.  (2)  In  1972*  389 
cases  of  TBE  were  diagnosed  in  Austria.  (3)  A  new  formalin  inactivated 
vaccine  provoked  antibodies  in  human  volunteers  receiving  two  doses, 

(4)  Of  four  synthetic  rscentor  substance  analogs  synthesised,  two  howed 


other  interferon-inducing  derivatives  were  active  against  TBE  in  mice. 

(5)  In  a  survey  of  1162  avian  sera  collected  in  the  Neusiedlersee  area 
[antibodies  against  Uukunietni*  Calovo,  TBE s  West  Nile  and  Semliki 
iruses  were  detected. 
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Datectlon  of  new  foci  in  Austria  and  attempts 
to  eradicate  the  virus  in  nature*  "** 


(1.1)  Introduction. 

In  1971  and  1972  field  atudias  mere  continued. 
The  main  purpose  of  these  investigations  was  to  locate 
faci  where  a  larger  number  of  persons  have  bocows  in¬ 
fected  and  therefore  a  tick  or  mammal  control  program 
ought  to  be  conducted.  In  addition,  various  control 
programs  wars  carried  out- 

Also  in  autumn  1972  and  in  1973  we  collected 
ticks  in  localities  that,  according  to  information  ob¬ 
tained  by  patients,  possibly  were  foci  of  TB£  virus. 

The  aradicetion  programs  with  the  insecticides  Gardo- 
np  (*')  and  Malathion  (R)  were  continued  and  the  effec¬ 
tiveness  of  another  organophosphorrc  compound,  namely 
Abate  W,  was  proved  against  ticks.  In  order  to  re¬ 
duce  the  population  density  of  rodents  which  had  been 
shovijri  to  be  the  main  hosts  of  larvae  of  Ixodes  riainue 
and  the  main  reservoir  of  TBE  virus,  poisoning  pro¬ 
gram©  with  tha  rodantioides  Caid  (ahlorophaoinone) 
and  Tomorin  W  (cumerino)  were  started  in  two  places. 
Both  oompounde  are  anticoagulants. 

(1.2)  Methods. 

Nympha  and  adults  of  Ixodes  ricinus 
wore  collected  by  Plagdragging  and  transported  to  the 
laboratory.  The  nymphs  were  homogenized  in  pools  of 
1-20  individuals,  the  adults  in  pools  of  1-10  indivi¬ 
duals,  respectively.  They  wars  suspended  in  a  medium 
consisting  of  PBS  and  1U$  oslf  serum  and  inoculated  in- 
tracerobraXly  into  baby  mios.  The  animals  wore  observed 
for  ton  days. 


Gardens  v  ' i  In  a  field  trial  wo  attempted 
to  control  the  focus  of  Gaulihg/Enzesfald  where  pa¬ 
tients  had  contacted  TBE  and  where  also  virus  was 
found  in  ticks  in  the  spring  of  1972.  On  Oune  5, 
1972,  10.  hectares.,  (ha)  of  a  ^epse  fareststion.  ware  ; 
eproyocf  "with  GIftJpflivK) “ from' air  tiffing  the"  " 
Ultra  Low  Volume  tOEV)  method.' Ten  days “thereafter 
the  area  was  checked  for  ticks  in  order  to  evaluate 
the  effectiveness  of  the  organophosphoric  compound 
sprayed  from  an  airoplane. 

fialathion  ^)t  On  dune  29,  an  area  of 
about1"  10;  ha  of  a  pinewood-fir  tree  afforestation 
near- fUrtanberg,  where  a  focus  was  found  by  virus 
isolation  from  ticks  collected  there,  was  sprayed 
from  the  air  with  flalathion^  applying  the  LILV 
method.  Another  field  trial  with  Malathiori W  was 
done  in  a  dense  mixed  forest  near  Uauling/Ehzeef eld 
by  spraying  of  an  area  of  about  1C  ha  from  an  airo¬ 
plane. 

Abate  s  *-t  Two  field  trials  were  done  in 
order  to  develop  a  control  program  with  this  com¬ 
pound  against  ticks.  In  the  spring  of  1973  in  a 
wood  near  the  Dahube  at  flOhlieitan,  a  few  miles 

Af. Vienna,  and  in  an  afforestation  rmsr 
Hornetain  wo  morked  S  fields  of  25  m*  each.  Thrae'  - 
;of  these  fields  ware  sprayed  from  the  ground  with 
n  concentration  of  20  g  Abated  diluted  in  3  liters 
of  water  per  25  u  .  Tick  collections  wars  made  be¬ 
fore)  spraying  and  on  the  3rd  and  0th  day  thereafter. 

Small . mammals s  In  the  foci  of  Mohenagg  and 
Taggonbrunn  eradication  of  the  virus  by  ppieoning  of 
small  WaittmsTIf  was  attempted,  fifty  small  mammal 
traps  uero  set  up  for  two  nights  in  the  focus  of  Ho- 
hanagg  and  about  1UQ  traps  were  act  up  for  2  nights 
in  the  focus  of  foggonbrunn  before  and  after  iha  poi 
soning  by  rodsntioides  (D  ies  of  axcursione  aos 
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Combinad  eradication  program  with  flalathion 

and  rodentlcides s  "In  April  of  1973  an  era¬ 
dication  program  was  initiated  in  Nouwaldogg  (Vienna) 
to  control  the  focus  found  there  laat  year  (197.2). 
Against  ticks  Malathioni^'  was  used  (awingfag  method) 
and  poisoning  of  mice  was  dona  with  Caid'^'. 

{!».?)  ..  Rpsults, 

Searching  for  naw  foci:  According  to  the 
information  obtained  from  patients  with  TBS,  ticks 
were  collected  in  different  areas  in  Vienna,  tower 
Austria,  upper  Austria  and  Salzburg.  Also  the  sur¬ 
veillance  of  the  known  foci  in  Taggenbrunn,  Hoeh- 
oeterwitz,  Hohenegg  and  Jauling/Enzasfeld  were  con¬ 
tinued.  The  results  can  be  3aen  in  Tables  1  and  2. 

Six  strains  of  T8E  virus  could  be  isolated 
from  ticks  collected  at  two  different  places  in  Nau- 
waldegg/Solmannsdorf  (Vienna)  indicating  a  high  in¬ 
fection  rets  in  the  tick  population  under  investiga¬ 
tion.  Three  strains  of  TBE  virus  w&rs  .isolated  from 
ticks  collaotad  in  Hoohosterwit?.  and  1  strain  was 
isolated  from  ticks  collected  in  the  focus  of  Hohen- 
egg  in  spring  1973, 

* 

Cardona  ^  ?  The  results  the  field  trial 
done  in  the  focuo  of  laulJLng/Enzasfeld  on  June  S, 
1972,  did  not  have  the  effort  thct  we  had  hoped  fori 
in  the  area  sprayed  by  an  airuplars  a  total  of 
83  nymphs  and  19  adults  of  Ixodes  riolnus  as  well  as 
II  nymphs  of  Hoemaohvealle  concinno  could  bo  collec¬ 
ted  during  1  hour  of  coilacting  time  10  days  after 
the  spraying.  In  a  nontreated  control  area  the  same 
method  of  eampling  yielded  87  nymphs  and  7  adults 
of'  Ixodes  riclnua  am  1  1  nymph  of  Haowephyaaju  s  cor.  - 
cinna  indicating  the  ineffectiveness  of  tho  UkV 
spraying  mathod  from  the  plane. 
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Mslathion  ^  ;  The  results  of  our  first 

field  trial  with  f'lalathion(R)  which  wore  done  in  Hir- 
tenberg  on  Dune'~29V  were  slightly. batter  than  those 
of  the  f'ieJ  ‘  trial  with  Gardona^'-  In  one  hour  of 
sampling  time  ?1  nymphs  and  12  adults  -of  Ixodes  riel- 
nus  as  well  a.e  11  nymphs  of  Haemaphysalis  conclnna 
co!'ld  be  collected  before  spraying.  On  the  third 
day  after  treatment  only  16  nymphs  of  Ixodes  rlcinus 
and  1  female  of  Hasmaphysalis  .;or.cinna  were  found. 


The  results  of  the  second  field  trial,  how- 
ever,  showed  hardly  any  effect  of  tho  Walathioni^' 
treatment  on  the  tick  population  in  the  area  under 
investigation.  In  one  hour  of  ccllocting  time 
94  nymphs  and  1U  adults  of  Ixode3  riclnus  were  col¬ 
lected  before  treatment  on  April  29,  1973.  After 
the  treatment  on  Way  4,  1973,  at  the  same  site 
52  nymphs  and  7  adults  of  Ixodes  riclnus  were  col¬ 
lected  in  one  hour  of  collecting  time, 


( R ) 

Abate  v  1 ;  Tho  results  of  the  field  studios 
with  Abot^’^^aTir" presented  in  Table  3  and  fig.  1, 

A  statistical  evaluation  dona  with  the  *,  -teat 
revealed  that  the  number  of  ticks  in  tho  fields  did 
not  differ  significantly  prior  to  the  treatment  with 
Abato^^.  8y  contrast,  after  spraying  with  the  com¬ 
pound  there  woo  a  very  significant  dif foremen 
between  the  number  of  ticks  collected  In  tho  troatud 


and  In  the  nonfcreatod  fields.  In  both  areas  under 


investigation  the  tick  populations  could  be  reduced 


by  more  th  9S%,  indicating  a  very  good  -effective- 
nans  of  the  Abated  treatment  on  ticks. 


irodlgation. program  of  ajinail  mammals ;  As  $j 
first  atap  in  our  eradication  program  tho  popula¬ 
tion  density  of  small  mammals  was  studied  by  using 
.tho  mark  and  release*  method,  Thu  first  excursion 


to  Hohonugg  was.  done  from  August  6-0,  1972.  During 
two  trapping  nights  (lUO  trap  units)  altogether 


32  trappingu  of  small  mammals  woro  ’’done.  tfe  marked 


effect 


X  ^ggpHRHp  g  • 
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ping  timG  22  nymphs  and  9  adults  of  Ixodes  ricinus 
could  be  collected  on  the  same  area  9  days  after 
treatment  with  Malathion^"'  by  the  suiingfog  method. 

In  half  an  hour  collecting  time  1 4  nymphs  and  7  adults 
of  Ixodes  ricinus  were  collected,  indicating  a  loui 


the  treatment  on  ticks.  The  studies  on  the 


population  densities  of  ticks. and  mice- shall  be  con-  ' 
tinued.  .  ' 


Discussion,  ano  .occlusions. 


The  results  of  our  eradication  program  are 
somewhat  puzzling.  On vthe  one  hand  a  very  good  ef¬ 
fect  of  all  throci  organcphosphoric  compounds  in 
aquatic  emulsion  and.  sprayed -  from  the.  grouQd  could 
be  shown  against  ticks.  Oh  thff'TJ'tTVe'r  hand,  the  ULV 
method  "of  spraying  by  airoplanp  and  the  swingfog 
technique  showed  very  weak  effects  on  ticks.  Thus 
the  mode  of  application  appears  to  be  very  important. 
Whenever  tbs  high  vegetation  in  "the  forest  was  vsry 
dense  little  cpuld  be  achieved  with  the  ULV  method. 
Thj.'’  technique  is  only  suitable  for  treatment  of 
fotest 8  such  as  in  Hirtenberg,  where  the  focus  is 
located  in  a  young  pinewood  forsstation  which  allows 
penetration  of  tho  insecticide  towards  the  low  vege¬ 
tation  on  the  ground.  In  Pyture  studies  tho  s!ze  of 
droplets  and  composition  of  the  solution  containing 
the'  ihaacticides  will  be  varisd'  ih  order  to  find 
out  whether  or  not  the  ULV  method  could  be  made  more 
effective  when  the  undergrowth  in  a  focus  is. .dense, 
barg'd  scale  central  prog-rams 'liiith  inseotlcigQs.  .against 
ticks  ere  only  practicable  if  tna  ULV  'method,  prefer¬ 
ably  applied  from  a  plane,  cruld  be  used, 

.The  small  mammal  control,  program  with  rodenti- 
cldep  aeems  to  be  quite  effective}  however,  it- will 
have  .to.bs  carried  out  at' regular  intervals  because  of 
immigration  of  mice  -from  neighbouring .  areas*.  One  won¬ 
ders,  nevertheless,  if  this  way  pf  tryjpg  to  eradi¬ 
cate  a  focus  is  not  a  better  approach  than  the  appli- 
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cation  of  insecticides.  In. Taggenbrunn,  where  we  , 
have  tried  to  control  the  small  mammals  by  trapping 
for  the  last  four  years  25  virus  strains  were  iso¬ 
lated  in  1970,  the  year,  when  the  trial  started 
(Table  5).  In  1971,  only  3  strains  of  virus  were 
found  and  in  the  ticks  collected  in  the  subsequent 
two  years  1972  and  1973  no  virus' was  detdctsd.  'By 
contrasty-' "tire  tick  "control  program  in  Hdchostarwitz, 
although  spraying  was  done  3  times  from  the  ground 
since  1970,  was  not. met  with  complete  success.  Num¬ 
bers  of  virus  strains  isolated  from  ticks  declined, 
blit  even  after  two  years  (1972),  3  pools  of  ticks 
collected  there  were  still  found  to  contain,  virus 
(Table  5). 

Perhaps  it  would  be  best  to  combine  both 
methods  of  attempting  to  break  the  virus  cycle  in 
nature.  Such  studies  will  be  done  in  continuation 
of  the  program, 

(1,5)  Summary. 

Besides ■ successful  virus  isolations  from 
ticks  collected  in  Hohenegg  and  Hoohoat  ruiitz  a  new 
foo«:s.  could,  be  detected  by  a  virus  isolation  from 
ticks  which  were  collected  in  Neuwaldegg/Salmanns- 
dbrf Vienfte. 

, field  trial  •>  done  with  the  insecticide 
Gartiona^  and  MalathioriW  in  different  foci  using 
the  UIV  method  of  spraying  "howed  a  very  .weak  effect 
ee .regards  reduction  of  the  tick  populations.  These 
results  3re  in  contract  to  the  observed  effective¬ 
ness  of  both  insecticides  when  these  compounds*-  were 
sprayed  from  the  ground  in  an  aquatic  emulsion*. ..The  • 
effectiveness  of  the  organophoaphoric  compound 
Abata'R'  against  ticks  was  proved  in  2  field  trials. 

A  reduction- of  tick  populations, of  more  than  95|  was' 
achieved,  The  rodenticidee  Caid'"'  and  Tomorlne'”' 
showed  a  high,  .effectiveness  in  reduction  of  mouse 
populations  in  the  two  areas  of  investigation.  Stu* 
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dies  in  foci  of  TBE  virus  showed  that  control  of 
mouse  population  is  a  better  method  of  breaking 
the  virus  cycls  in  nature  then  control  of  ticks  by 
insecticides . 


(2)  Survey  on  the  occurr6:-vo  of  TBE  virus  in 

Switzerland, 

In  the  last  year's  report  (14)  a  survey  was 
mentioned  which  was  done  with  560  sera  of  Carnivora 
shot’  in  Switzerland.  48  specimens  were  found  to 
contain  antibodies  against  TBE  virus  in  both  the 
HI  Bnd  the  neutralization  teste  The  geographic  di¬ 
stribution  of  the  positive  sera  shows  that  TBE 
virus  must  be  more  widely  distributed  in  Switzer¬ 
land  than  hitherto  known. 

Besides  one  successful  isolation  of  a  strain 
of  TBE  virus  from  the  brain  of  a  dug  deriving  from 
Hallau  (Kanton  Schaf fhausen)  in  Switzerland  no  iso¬ 
lation  of  virus  from  ticks  had  been  reported  until 
now.  Therefore,  Dr.Nadda  touk  the  opportunity  of 
working  fur  one  month  in  the  Department  of  Virology, 
Institute  of  Bacteriology  uf  the  Veterinary  Faculty, 
University  of  Bern,  and  in  the  Institute  of  Virology 
of  tho  Veterinary  Faculty,  University  of  ZUrich, 
from  May  1?  until  Dune  14,  1973.  Tho  main  purpose 
of  this  study  was  to  collect  ticks  in  places  where 
cases  of  TBE  had  been  observed. 


Tho  results  of  the  tick  collection  in  differ 
ent  parts  of  Switzerland  and  the  isolation  of  ona 
strain  of  TBE  virus  are  listed  in  Table  6,  It  can 
be  taeem  that  altogether  2542  nymphs  and  528  sdulta 
of  Ixodes  risings  were  collected  in  IS  different 
places  of  5  Kantone’ (provinces)  (Bern,  Fribourg, 
Vaud,  ZUrich  and  Solothurn)  in  Switzerland.  The 
single  successful  iau, lotion  was  done  from  a  pool 
consisting  uf  5  females  of  Ixodes  riolnue  collec¬ 
ted  on  Ouna  ?,  in  a  mixed  forest  near  Rheinau,  Kan- 


•tun:  Zurich.  This  is  the.  hitherto  fir:at;.  isoiatiof!  of 
TB£  virus'  from  ticks  collected  in  Switzerland. 


(2,1)  Summary.  ' 

A  total'  of  3070  individuals  of  Ixodes  rioihus 
were  collected  in  15  different  places  of  5  Kantona  of 
Switzerland.  0ns  Strain  of  TBE  virus  was  isolated  from 
ticks  collected  in  a  mixed  forest  near  fthsinauj  Kan- 
trn  ZUrich, in  Switzerland. 


Diagnostic  Studies  on  Patients 

^ssSsssscsssssssvssssassssss^s, . 

"  In  the  year  '.1972,  323  cases  of  TBE  have  been 
diagnosed  mainly  by  means  of  the  2  mercaptoethanol- 
test  (12)  using  one  serum  specimen.  Only  i'n  a  feu 
oases  a  second  blood  sample  had  to  be  drawn  for  the 
.complement  fixation  test.,-  in  addition,  66  cases  of 
'occurring  in.  Styria  were  reported  by 
^he : Institute  of. Hygiene,  University  of  Graz*’ 

The  distribution  of  the  disease  in  Austria 
was  the  same  aa  in  the  last  years.  Table  7  summar¬ 
izes  the  incidence  of  the  disease  in  the  different 
parts  of  the  country.  In  the  first  six  months  of 
the  year  1973,  9?  cases  have  been  recorded  (see 
Table  3).  Thus,  approximately  the  same  incidence 
.■’*>  in  the  last  year  can  be  expected. 
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Triai  of  T6£  vaccine 

SSSS3SSSaSSSS8SSSSS3 


Introduction'  ' 


It  is  apparent  that  the  number  of  oases  of 
T8£  in  Austria  occurring  each  year  might  be,  decreased 
•provided  that  a  potent  and-  safe  vaccine  were  avail-, 
able.  Presently  no  such  vaccine  is  on  the  market. 

Six  years  ago  in  a  limited  trial  uiith  a  forma-  .’.n-in- 
activated  TBE  vaccine  of  £astern  European  origin  very 
discouraging  results  mere  obtainedby  us.  Of  25  per¬ 
sons  who  had.  received’  3  doses  of- vaccina  at  monthly 
internals  none  developed  hemagglutination  inhibiting 
antibodies.  .  •  ...,:•. 


In  search  of  ;a  better  vaccine  we  learned  that 
Ojr.Keppie  of.  the  I'Ucrobioingioal  Research  establish¬ 
ment  (FIRE),  Portcn  Down,  Salisbury*  England,  produced 
a  small  batch  of  louping  ill-vaccine  to  be  used  for 
protection  of  personnel  handling  this  virus,  louping 
ill  virus,  which  is  very  closely  related,  to . TBE  virus 
is  the  cause  of  a  disease  of  sheep  in  Grpat  Britain,. 
When  man' becomes  infected  he  develops  S'  clinical ■ 
picture  which.is  indistinguishable  from  TB£.  However, 
human  cases., are  quite  rare. 


After  a  visit  of  Dr.Kunz  tu  Portyn.it  was 
decided  to  produce  a  batch  of  TBE  voebino  for  hyman 
use  following  the  procedures  for  the  louping  ill-vac.*' 
cine.  In  order  to  make  a ur u ittVai'  •ti'h  a bee  d  virua  was 
devoid  of  undesirable  ayunta  such  as  moo^e-tumour 
viruses  we  collected  ticks  in  known  foci  in  Austria 
and  made  virus  isolation  experiments  in  mice.  Threo 
pools  of  tick  suspensions  whrch  thus  were  found  to 
contain  TBE  virus  were  selected  and  shipped  to  the 
ARE. 


The  vaccina  subsequently  made  byOr*Keppie 
ia  a  formalin-inactivated  virus  suepenaion  with  ad  Ju- , 
vant,,  Safety-testing  was  done  in  England,  Upon  ru- 
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jseiv.'.ng  the  ampules  we  were  advisee  of  °,ame  pyroge- 
:nieit^  that  has  been  recorded  in  rabbits.  Because 
the  vaccine  had  passed  the  other  tests  and  in  view 
of  .-thi  urgency  of  the  problem  of  TBE  in  Austria  we 
felt  that  a  clinical  trial  was  in  order.  The  volun¬ 
teer  s  were,  however,  informed  about  the  fever  -  in¬ 
ducing  potential  of  tna  experimental  vaccine. 

All  persons  received  1.0  ir,l  each  subcuta¬ 
neously  in  the  upper  left  arm.  Three  week®  there¬ 
after  a  second  dose  of  1.0  ml  was  given. Thu*  far 
?8  volunteers  were  included  in  the  study  of  which 
SS  already  received  the  second  injection.  In  order 
to  redGrtj  any  adverse  effects  of  the  vaccine  all 
volunteers  were  kept  under  olu  a  surveillance  for 
3  dajj.e "following  the  first  shot.  After  the  boost 
dose  the  vaccinees  were  kept  under  no  auoh  rigid 
supervision.  However,  they  were  told  to  report  any 
side  .effect  occurring. 

Levels  of  circulating  antibodies  prior  to 
and  ,aftp3  vaccination  were  measured  in  the  hemagglu¬ 
tination  inhibition  (HI)  test.  This  teat  is  our 
routine  technique  for  both  serological  surveys  and 
diagnosis  of  TBE. 

'  •  “V 

(Sfjl}  Local  and  systemic  factional  Most  volun- 
tcftMi.do.mpl^ined  about  a  local  stinging  immediately 
afttxr  ieijoetion.  It  passed,  however,  within  a  minute 


■/  The  day  after  vaccination  up  to  three  days 
thereafter  the  site  of  injection  became  tender  on 
pj/s»8iii?o  ahdfc  occasionally,  painful.  Only  in  two 
oases  a  alight  inflammation  and  swelling  was  seen. 
After  the  first  injection  18  persons  (23^)  developed 
temperatures  <pbovo  normal.  However  only  in  3  oases 
did  the  Pyrexia  exceed  38°C.  Association  of  thaas 
temperatures  with  headache  and  fatigue  or  malaise 
was  common .  These  general  symptoms  subsided  within 


24  hours.  It  ia  of  interest  that  hardly  any  systemic 
reactions  were  recorded  after  the  second  dose  of  vac¬ 
cine;  Two  volunteers  had  temperatures  slightly  bove 
normal  (37„3UC.)  the  day  after  vaccination.  We  tiB-w- no¬ 
explanation  for  this  phenomenon  other  than  the  possi- 
bility  'that  some  of  the  volunteers  were  a  little  ■  . 

anxious  in  the  beginning  and  expected  worse  reactions 
than  later  actually  experienced. 

(2,2)  Ajitibody  raaponae  .in  vaccinated  persons;  In 
Table  .9.  the  volunteers,  are  fisted,  according  to  the 
individual's  number.  It  will  be  seen  that  numbers  1 , 

7  and  34  hod  antibodies  prior  to  vaccination.  Nc«l 
and  7  had  •  history  of  laboratory  infection  with 
TBE  virus  and  Wo • 34  is  an  Egyptian  who  may  hove  be¬ 
come  infoctcd  at  home  with  a  group  B  arbovirus  other 
than  T0£,  Of  those  47  volunteers  in  Table.  9  who  had 
no  pr^.  iccination  antibodies,  37  (79$)  showed  sard-., 
conversions  3-4  weeks  after  the  first  dose.  Titers 
ranged  between  o  minimal  acceptable  value  of  lt,lO 
and  1:8U  with  a  geometric  mean  of  1:14,  ,.n 

All  persona  thus  far  tested  2-4  weeks  aftes; 
tha  second  does,  possessed  antibodies  including  6  o^ 
those  who  were  still  sero-negativo  after  the  first 
dose.  The  geometric  mean  value  reached  IjSO. 

The  result  of  the  field  trial  is  very  encou¬ 
raging  .-.  'deed  -  a  high  rate  of  seroconversion  after 
the  first  dose  and  100$  of  the  volunteers  with  do- 
tectabls  antibodies  after  the  second  is  more  than 
wo  hot?  expected. 

Perhaps  thoro  is  still  a  little  improvement 
possible  qq  far  aa  the  boosting  is  concerned.  It  ie 
striking  that  both  volunteers  with  a  history  of  in- 
feotion  some  years  ago  (numbers  1  end  7)  weru  very 
well  boosted  after  the  first  vaccination,  while  not 
till  of  those  without  prevaccination  antibody  exhibi¬ 
ted  a  booatur  effect  after  the  second  dose,  It  may, 
therefore,  vary  well  be  that  more  coneistont  boosting 
could  bo  observed  wi*h  tho  vaccine  if  the  initial 
antibody  response  had  already  fallen  below  its  maxi- 


mal  value.  The  present  study  will,  therefore,  be  con¬ 
tinued  with  the  first  and  second  dose  given  8  weeks 
apart. 

We  intend  to  bleed  the  volunteers  in  a  follow-, 
up  study  3  and  6  months  later  in  order  to  determine  le¬ 
vels  of  antibody.  The  immunization  schedule  will  be  con¬ 
tinued  with  a  boost  dose  after  6  months.  It  remains 
to  bo  determined  whether  boosters  are  necessary  ■at  year-’ 
iy  intervals  or  les3  frequently. 

(2,3)  Summary?  Of  78  persons  given  the  TBE  vaccine 
most  complained  about  stinging  immediately  after  injec¬ 
tion.  Other  than  that  local  reactions  were  mild. 

23%  of  the  volunteers  had  a  rise  in  body  tem¬ 
perature  the  day  following  first  injection.  This  wag 
probably  due  to  o  pyrogenicity  of  the  vaccine  as  de¬ 
monstrated  in  rabbits.  This  pyrogenicity  can  certain¬ 
ly  be  avoided  in  batches  commercially  available. 

Thres-fuur  weeks  after  the  first  dose  79%  of 
the  volunteers  had  a  minimal  acceptable  value  of 
1:10  in  the  HI  test,  with  a  geometr'c  mean  value  of 
1:14  for  the  whole  group.  All  persona  passed  3-4 
weoke  aftor  the  second  dose  with  a  moan  value  of 
1  iSD. 
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than  the  naturally  occurring  TPI.  However,  os  we  do 
not  know  to  which  one  of  the  phosphoric  acid  groups 
the  glycerol  is  bound,  it  cannot  bo  stated  that  the 
Btorioal  configuration  of  our  compound  ia  the  aamo 
as  in  the  naturally  occurring  receptor  eubafcance. 

Hgsin  it  ia  more  probable  that  it  ia  a  mixture  of 
different  but  similar  structural  analogues  of  the  call 
receptor,  containino  ono  comoonont  with  also  a  steri- 
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receptor  analogue  compound  was  obfchifuid  ’py 
sis  of  natural  TPI.  Under  mild  conditions,  fcha 
cldc  could  be  split  off,  leaving  a  l-{l-phae“ 


pbQflly®esyl).-inGsitolr*4,5~dipho8phate.  A  further  sub¬ 
stance  with  but  e  slight  similarity  to  TPI  is  inosi¬ 
tol  hexaphoophats.  Its  Ca-salt  is  commercially  avail¬ 
able  as  "phytin».-._.  _  . 

(1,4)  Inhibition  of  the  H,4 .  of  TBE  virus  by  receptor 

analogue  aubetaftees. 

Phytin  and  the  Ca-salts  of  the  chemically  pre¬ 
pared  substances  were  now  compared  with  TPI  in  the 
mentioned  competitive  HA-inhibiti.on  teat.  Apart  from 
TPI,  only  two  of  the  investigated  compounds  showed  an 
appreciable  HA-inhibiting  aotivity  (15),  (Table  10). 

1- (1-phosphoglyoeryl )-inositol-4 » S-diphosphate,  which 
was  obtained  by  hydrolytic  cleavage  of  TPI,  has .  there¬ 
fore  the  same  statical  configuration  as  the  inositol 
moiety  of  TPI»  It  is  reasonable  to.  assumg  that  ita  ac¬ 
tivity  is  due  to  the  storical  similarity,  to  the  na¬ 
tural  cell  receptor.  The  other  active  compound,  phos- 
phatidyl-inositol-triphoaphote  can  be  called  a  tetra- 
phoephoinositide.  This  substance  cannot  bq  regarded 
statically  similar  to  natural  TPI  in  the  eons©  that 
only  ana  additional  hydroxy  group  ie  phosphorylatod. 

As  woa  stated  already,  this  qubetanoe  is  a 
mixture  of  similar  compounds,  differing  in  the  posi¬ 
tions  of  the  phojsphoric  acid  groups  on  the  inositol 
ring.  Its  biological  activity  as  inhibitor  of  the  HA 
of  TBE  virus  aoeros  also  to  bo  due  to  the  lipid  cha¬ 
racter  of  this  group  of  substances  which  facilitates 
tha  formation  of  micellae.  There  might  bo  compounds 
of  different  aotivity  in  this  mixture.  Future  experi¬ 
ments  are  plcnhod  with  the  intention  to  separate 
this  mfxturo  and  to  isolate  the  moat  active  compo¬ 
nent/  "  ‘  -  ' 1  ' 

'  ,-i-  ‘  ■ 

(1,3)  Summary. 

Chemical  synthesis  of  TPI  woe  attempted  which 
is  thu  receptor  substance  fur  group  S  arboviruses.  How 
over,  nuither  direct  phosphorylation  of  inositol  nor 
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an  attempt  with  acetobromglucase  as  starting  substance 
were  successful.  By  contrast,  four  compounds  chemically 
similar  to  TP3  were  synthesized  of  which  two,  namely 
i“(!~phosphciglyceryi)“ino8itnl-4..5-dipho8phata  and  phos 
phat^dil-inositol-triphoaphate,  exhibited  a  marked 
Hf- inhibiting  activity  against  T3E  virus. 


-(2.1- 


Purification  of  arboviruses. 


(2,1)  General  considerations  and  earliar  results  re¬ 
garding  the  purification  by  exclusion  chroma¬ 
tography  on  porous  glass. 

It  was  considered  to  treat  arboviruses  with  en¬ 
zymes  to  increase  the  HA-titra  of  badly  hemagglutina- 
ting  preparations  and  also  to  obtain  virions  with  ex¬ 
posed  surface  antigena,  Such  preparations  should  be  uso 
ful  os  starting  materials  for  the  preparation  of  immu¬ 
nizing  antigens  and  it  might  also  bo  possible)  to  ob¬ 
tain  electron  micrographs  from  virions  ;  owing  their 
spikes  uo^  occluded  with  material  originating  from  the 
coll  wall*  for  this  purpose  a  method  had  to  be  worked 
out  which  allowed  to  separate  the  virions  from  the  ad¬ 
ded  enzymes  as  well  qb  from  the  degradation  products 
after  the  oraymatiu  treatment.  Such  a  technique  proved 
to  be  chromatography  on  porous  gloss  (11).  In  tho 
proviuus  annual  report  (14)  it  could  bo  shown  that  un¬ 
der  oortain  conditions  this  method  allows  the  separa¬ 
tion  of  different  arboviruses  from  smaller  molecules. 
Compared  with  goi-onrumotography  it  wurks  to  !U  to 
20  times  quicker. 


(2*2)  Enzymatic  treatment  of  arboviruses. 

from  erbuvirua  preparations  showing  pour  hem¬ 
agglutination  other  authors  (1)  ~ould  proparo  good  hem¬ 
agglutinins  by  treatment  with  trypsin  combined  with 
soniootion.  ye  tried  to  apply  this  tochhique  to  seme 
none-hemogglutinating  arbovirus  preparations  mode  by 
the  aucroso-acetone  method  (S).  Tahyne  virus,  Calovo 
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cutting  material  for  this  sort  of  anxymatr 
The  HA~tit©r  of  West  Ni 


inereosea  by  incubation  with  2b  pg  phospholipase  c 
and  50  U  neuraminidase  at  pH  ?»S  to  ?,S  from  8  to 
1204  A  comparison  of  HA  titers  of  TBE  virus  measured 
at  different  pH  values  after  treatment  with  saccha¬ 
rose  acetone,  protsmin  sulfata,  neuraminidase  *  phos 
phollpaae,  and,  finally  the  same  treatment  followed 
by  protamin-precipitation,  is  shown  in  Table  11* 
remarkable  broadening  of  the  pH-uptiraum  of  T8 
uid  be  observed  after  ehrymatio  digestion  com 
nod  with  protomin  treatment* 
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Further  experiments  were  undertaken  with  alkaline 
extracts  of  mouse  brains  infected  with  West  Nile  virus. 
It  could  be  shown  that  the  increase  in  HA-titer  could 
also  be  obtained  by  dige<. ’  ion  w: th  neuraminidase  alone. 
Phospholipase  alone  had  no  effect  and  its  application 
together  with  neuraminidase  did  not  increase  the  affect 
of  the  latter  enzyme  (Table  12).  (This'  is  in  contrast  to 
the  results  of  other  authors  working  with  mouse  leukemia 
and  avian  myeloblastosis  virus.  (16,17)).  Regarding  the 
pH-dependancs  of  the  HA  of  West  .Jile  virus,  treatment 
uith' neuraminidase  showed  no  advantage  over  precipita¬ 
tion  with  protamin  sulfate  (Iabl6  13).  In  one  axpari- 
ment,  the  virus-  nnzyma  mixtures  were  incubated  for  dif¬ 
ferent  periods  of  time.  It  could  be  shown  that  under 
the  described  conditions  there  was  a  sharp  rise  in  the 
HA-‘titer  up  to  10  minutes  incubation  at  37°C  (Table  14). 
It'  was  hoped’therefore,  that  future  experiments  should 
be  r  rformed  successfully  also  with  a  much  smaller  con¬ 
centration  of  neuraminidase.  -This  could  be  shown  to  be 
true  only  when  to  the  diluting  buffer  CaCl2  as  activa¬ 
tor  end  albumin  aa  protective  colloid  wers  added 
(Table  13). 

Also,  the  most  dramatic  effect  in  evoking  a  high 
HA-titer,  which  was  observed  with  Chikungunya  virus, 
could  be  reproduced  using  1/10  the  concentration  oi 
neuraminidase  (Table  16).  With  this  virus,  however,  en¬ 
zyme  treatment  alone  did  not  elicit  any  HA-activity, 
Protamin  sulfate  precipitation  resulted  in  a  very 
chsrp  HA-opti.um  at  oH  6.1,  whereas  a  combination  of 
nauraminidus 5  action  with  protamin  precipitation 
showed’ a  great  increase  of  HA-titer  as  well  as  a 
broadening  of’ its  pH-optimum. 

It  might  very  well  be  that  -  at  least  with 
T8E  virus  -  the  actual  ability  of  arbovirus  particles 
to  adsorb  onto  oell  membranes  is-  marked-  by  at  least 
two  different  inhibitors'.  One,-  acting  in  a  more  ao.id 
range,  can  be  removed  by. precipitation  with  protamin. 

The-  other,  innihiting 'the  HA  of  the  virus  in  neutral 
milieu,  is  removable  by'  digestion  with 'neuraminidase. 


In  contrast  to  the  good  results  with  TBE  and 
Chikungunya  virus,  enzymatic  treatment  of  Potepli  vi¬ 
rus  had  apparently  no  advantage  over  protamin  preci¬ 
pitation  and  was  in  this  respect  similar  to  its  ef¬ 
fect  on  liiest  Nile  virus.  Preliminary  experiments 
with  alkaline  extracts  of  a  strain  of  Tahyna  virus 
from  which  it  was  not  possible  to  obtain  hemaggluti- 
natipg  preparations  by 'other  .mepns  yielded  sc  far 
also  negative  results  when  this  virus  was  treated 
with  neuraminidase  either  alone  or  followed  by  pro¬ 
tamin  sulfate  precipitation.  It  might  be  possible 
that  this  virus  demands  an  addition  of  phospholipa¬ 
se.  Also  it  is  considered  to  combine  ultrasonic  treat¬ 
ment  with . enzymatic  digestion  to  obtain  positive  re¬ 
sults  in  this  case. 
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It  has  not  yet  been  tried  to  purify  enzyme 
treated  virus  preparations  further  by  chromatography 
on  perous  glass.  This  will  bs  done  in  the  immediate 
future. 

\  •  . 

(2,3)  Summary. 

Various  arboviruses  were  subjected  to  purifi¬ 
cation  1  treatments  in  order  to  obtain  or  improve  ham- 
agglutinating  activities. 

Treatment  of  non-hemagglutinating  sucrose- 
acetone  antigens  of  Tahyhs,  Calovo  and  Potepli  viruses 
with  fctypain  and  aonication  did  not  yield  hemaggluti¬ 
nins.  '  ;  .  . 

1  'iihen  T8E  virus  was  submitted  to  different  pui‘i* 
fication  treatments  (sucrose-aostonej  protamin,  neu¬ 
raminidase,  phospholipase  C)  a  remarkable  broadening 
of  the  pH-optimum  of  HA  was  observed  after ■ enzymatic 
digsation  combined  with  protamin  precipitation. 
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Digestion  with  neuraminidase  alone  of  crude  al¬ 
kaline  suspensions  of  West  Nile  virus  (group  8)  re¬ 
sulted  in  32-fold  increase  of  HA-tlter  while  no  such 
effect  was  seen  when  phospholipase  C  was  used. 


I 


Chikungunya  virus  (group  A)  HA,  which  has  a 
very  narrow  pH  -range  waa  considerably  widened  by  treat 
ment  with  neuraminidase. 


The  antiviral  effect  of  derivatives  of 


Tilorone  HCl  aoainst  TBE  virus  in  mice 


•  In  previous,  studies  (12)  the  interferon  in¬ 

ducing  compound  Tilorone  HCL  waa  found  by  us  to  pre¬ 
vent  fatal  TBE  in  mice.  Infthia  present  study  four 
derivatives  (labelled  RBI  10  874,  RBI  11  567  DA, 

RBI  11  002  DA,  RMI  11  87?  DA),  which  were  supplied 
by  the  Werell-National  Laboratories,  USA,  were 
tested  against  TBE  in  mica  and  compared  with  Tiloro- 
ne  HCL. 


As  can  be  seen  from  Table  17  all  the  substan¬ 
ces  induced  interferon  in  serum  of  mice.  Only  minor 
differences  of  interferon  levels  were  observed. 

In  the  first  experiment  the  compounds  were 
given  orally  in  a  does  of  250  mg/kg  mouse  24  hours 
prior  to  infection  with  120  LDgo  of  T8E  virus 
(strain  Hypr).  The  results  can  be  seen  in  Table  18. 
The  compounds  were  used  combined  in  the  next  experi¬ 
ment,  which  is  summarized  in  Table  19,  Hioa  were  in¬ 
fected  with  2?  105Q  of  TBE  virus.  This  table  clearly 
indicates  that  nothing  was  gained  by  combining  the 
oompoundej  to  ths  contrary,  rather  an  adverse  ef¬ 
fect  was  obnervod. 

Thereafter  the  compounds  were  given  by  the 
subcutaneous  or  intraperitoneal  route  in  a  dose  of 
100  mg/kg  mouse  -  higher  dusus  nre  toxic  for  mice. 

The  results  of  this^  experiment  (4  LD5q)  can  be  seen 
in  Table  2d.  Thus 'the  compounds  are  also  active 
after  parent*  al  application.  The  most  striking  re¬ 
sult  is,  that  the  substance  RPII  11  877  DA  is  highly 
active  after  parenteral  application,  although  it 
had  only  a  week  effect  after  oral  administration 
(see  Table  IB).  This  result  is  probably  due  to  bed 
intestinal  roeqrption.  In  the  next  experiment,  tho 
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compounds  were  therefore  given  orally  in  a  high  dose 
(Table  21).  Animals  were  infected  with  36  LDgg  of 
TBE  virus.  Comparing  these  results  with  those  from 
Table  18  it  is  evident  that  better  results  with 
higher  doses  cannot  be  obtained  with  Tilorone  HCL, 
but  with  the  other  compounds. 

Finally  we  combined  the  Tilorone-Iike  sub¬ 
stances  with  the  interferon  inducer  Poly  I:C.  The 
results  from  an  experiment,  in  which  61  LDcn 
TBE  virus  were  given,  are  summarized  in  Taole  22. 

The  Tilorone  derivatives  were  given  orally  24  hours 
before  infection  and  Poly  IsC  intraperltoneally 
2  hours  after  infection.  It  will  be  seen  that  the 
low  dosage  Of  Poly  XjC  was  not  effective  against 
the  virus  when  given  alone.  However,  it  considerab¬ 
ly  increased  the  antiviral  effect  of  Tilorone  HCL 
and  its  similar  compounds. 

From  ,  our  data  it  can  bs  conduced  that  the 
four  derivatives  of  Tilorone  tested  are  potent  an¬ 
tiviral  substances  against  TBE  virus.  However  none 
exceeded  the  effectiveness  of  Tilorone. 


(3,1)  Summary. 

Tile  rone  HCL  and  4  of  its  derivatives  in¬ 
duced  interferon  in  mica  and  protected  the  animals 
after  oral,  intraperitonenl  or  subcutaneous  appli¬ 
cation  against  a  challenge  dose  of  TBE  virus.  Com¬ 
bination  of  the  compounds  with  Poly  IjC  increased 
the  antiviral  activity. 
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Intr  eduction. 


In  autumn  1971  we  started  a  program  with  the 
aim  to  elucidate  the  role  of  birds  as  hosts  of  arbo¬ 
viruses  in  Austria  in  particular,  and  in  Central 
Europe  in  general.  Two  main  questions  formed  the  ba¬ 
sis  of  this  project,  namely  whether  or  not  arbovi¬ 
ruses  may  be  introduced  by  birds  from  tropicai  and 
subtropical  regions  to  Central  Europe  and  whether 
and  to  which  degree  birds  take  part  in  the  circula¬ 
tion  of  arboviruses  occurring  in  Central  Europe  mure 
or  less  regularly.  * 


The  results  obtained  until  May  1972  were 
presented  in  the  Final  Technical  Report  of  1972 
(14).  They  were  based  -on  virological  and  serolo¬ 
gical  studies  with  7BL,  olood  samples  of.  28  bird 
species.  One  strain  of  a  virus  so  far  unidentified 
was  isolated  from  a  cubin'  returning  from  hiberna¬ 
tion}  hemagglutination  inhibiting  antibodies  (al¬ 
together  46  positive  reactions)  were  found  against 
Uukuniemi,  Calovo,  Chikungunya,  Samliki,  Sindbis, 
T0E,  West  Nile,  Yellow  Fever  and  Dengue  II  in 
11  bird  species. 


These  studies  were  continued  in  ly?2  and 
1973  in  order  to  get  further  and  large  scale  in¬ 
formations  on  tho  above  mentioned  problems.  In  addi¬ 
tion,  it  was  intended  to  check  the  sera  showing 
positive  reactions  in  the  hemagglutination  inhibi¬ 
tion  ^HI)-toet  also  in  the  neutralization  test 
(NT).  r;.is  appeared  of  particular  importance  due 
to  tho  fact  that  hemagglutination  inhibiting  an¬ 
tibodies  bed  been  found  against  A  group  virusoo 
in  non-migrating  birds. 
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(3)  Results 


As  the  investigations  carried  out  in  1972  and 
1973  represent  a  continuation  and  completion  of  the 
studies  reported  in  the  Final  Technical  Report  1972 
and  ns  many  of  the  samples  collected  during  1971/1972 
had  not  yet  been  'evaluated  when  the  report  was  writ¬ 
ten,  it  appears  justified  and  advisable  for  better  un¬ 
derstanding  to  summarize  all  results  so  far  obtained  * 

From  autumn  1971  until  May  1973  blood  samples 
of. 1162  birds  belonging  to  30  species  were  collected 
of  which  689  were  tested  for  virus  and  .1078  for  hem¬ 
agglutination  inhibiting  antibodies  against  the  anti¬ 
gens  listed  above.  Besides  the  strain  isolated  from 
the  blood  of  a  robin  in  spring  1972  (see  Annual  Report 
1972)  (14.)  no  additional  virus  was  isolated.  Despite 
further  trials  this,  strain  could  not  yet  be  identified. 
It  is,  at  ainy  rate,  ,  with  certainty  not  any  of  the  arbo¬ 
viruses  hitherto  known  to  occur  in  Europe. 

The  results  of  HI-ta3ts  are  ahuwn  in  Table  23. 
Altogether  94  positive  reactions  were  found  in  a  total 
of  84  birds;  76  birds  had  antibodies  against  only  one 
of  the  antigens  used,  6  sera  reacted  with  two  antigens, 
and  2  sera  with  throe  antigens.  These  sera  reaoting 
with  more  than  one  antigen  are  listed  in  Table  '>4. 

From  the  94  positive  reactions  in  the  HI-tost 
so  far  59  have  been  checked  in  the  NT,  The  results 
obtained  (sea  Table  25)  verified  the  occurrence  of  an¬ 
tibodies  against  Uukuniemi,  best  Nilo,  TBE,  Semliki 
and  Sirtdbis  viruses  in  one  or  more  bird  species. 


Blood  samples  uf  32  starlings  collected  in  197U 
which  were  processed  with  other  methods  (soo 
Final  Technical  Report  1972)  are,  however,  exclud¬ 
ed  from  this  account. 
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(4)  Discussion, 


As  mentioned  above,  the  5  nvestigations  reportec 
here  wars  carried  out  in  order  to  get  informations  par* 
ticularly  on  the  possibility  of  introduction  of  arbo~ 

'  ral  Europe  by  migra'*  ’ 
role  of  birds  in  t 
Central  Europe  on  t 


oonoentr 
able  to  n 

ny’  rate,  the  r 
occurrence  of 
emliki  an 


th  thoso 

viruseo,  mainly  in  tropical  and  subtr 
n  thoso  caaes  tho  confirm 
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the  case  in  non-nigrating  birds  which  reflect  activity 
arboviruses  in  Europe. 

JK'  ’  *'  •  '  ’  »7;\  • 

'  ;i  Thus,  the. fallowing  conclusions  can  be  drawns 

(1)  •  -  The  high  percentage  of  positive  sera 
against-  Uukuniemi  confirms  that  birds  are  in  fact 
sential  vertebrate  hosts  of  this  virus  and  that  the 
virus  must  also  occur  in  Austria. 

(2)  The  fact  that  no  hemagglutination  inhi¬ 
biting  antibodies  against  Tahyna  virus  could  be  de¬ 
tected  in  any  of  the  1078  sera  tasted  leads  to  the 
assumption  that  birds  cannot  play  any  essential  role 
in  the  cycle  of  this  virus.  It  would,  however,  be. of 
considerable  interest  to  carry  out  a  large  scale 
Study  on  starlings  (Sturnus  vulgaris),  a  species  in 
which  neutralizing  activities  against  Tahyna  virus, 
have  been  fond  in  a  previous  study  (_,3). 

r 

(3)  Infections  of  birds  with  TBE  virus  do  ap¬ 
parently  occur,  but  they  are  rare  and  do  certainly 
not  have  any  importance  for  the  virus  circulation. 

(4)  'HOfnaggiutination  inhibiting  antibodies 
against  Calovo  virus  were  found  in  three  sera  oniyj 
these  findings  could  not  be  confirmed  in  the  NT.  It 
is,  chorufore,  doubtful  whether  birds  are  even  sus¬ 
ceptible  to  the  virus.  At  any  rate, they  are  certain¬ 
ly  of  no  importance  for  the  virus  circulation. 

(5)  Hemagglutination  inhibiting  antibodies 
against  West  Nile  war®  Found  not  only  in  the  migra¬ 
ting  apocies  of  the  genera  Locustella  and  Aorocqpha- 
lus,  but  also  in  Penduline  Tits  and  glmJ.lt a  caught 
during  winter.  Both  findings  could  bo  oonfi.  jd  in 
the  NT.  Although  single  individuals  of  the  Contra! 
European  populations  of  these  birds  sometimes  fly  to 
Northern  Mediterranean  regions,  it  is  unlikely  that 
all  positive  reactions  are  to  bo  traced-  back  to  such 
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relatively  rarB  events.  It  must,  therefore,  be  taken 
into  consideration  that  West  Nile  virus  may  occur  in 
Central  Europe,  either  very  locally  or  perhaps  not 
regularly,  but  only  in  soma  years  after  introduction 
from  the  South  of  Europe  by  birds.  As  the  main  vec¬ 
tor  of  the  virus,  Culax  tnodeatus.  occurs  not  too 
rarely  in  the  Neusiedlersee  area,  the  basic  conditions 
for  virus  circulation  are  given. 


(6)  The  most  interesting  results  are  repre¬ 
sented  by  the  occurrence  of  hemagglutination  inhibiting 
antibodies  against  group  A  arbovirus  in  Bearded  Tits 
and  in  Blue  Tit3  which  have  bean  confirmed  by  the  po¬ 
sitive  reactions  in  the  NT  against  Semliki  virus.  This 
leads  to  the  conclusion  that  a  group  A  arbovirus  oc¬ 
curs  -  at  least  periodically  -  in  Europe,  So  far  it 
remains  uncertain  whether  it  is  a  virus  known  from 
other  geographical  regions  or  an  agent  still  undis¬ 
covered.  It  is  intended  tu  carry  out  further  studios 
in  order  to  clarify  those  problems. 


ill 


Summary. 


from  September  1971  to  Way  1973  1162  avian 

sera  comprising  3U  species  were  collected  in  the  Nou- 
siedleteee  area  in  Eastern  Austria,  So  far,  S89  sera 
were  tested  for  virus  ,  1U78  for  hemagglutinatiun  inhi¬ 
biting  antibodies  agGinat  the  following  antigene !  T0E, 
West  Nile,  Uukuniami,  Chikungunya,  Semliki,  Sindbia, 
Calovo  and  Tahyna.  Only  one  strain  of  a  virus  still 
unidentified  was  isolated  from  a  robin  returning  from 
hibernation  in  spring  1972.  94  positive  reactions 
wort)  obtained  in  the  Nl-teat  comprising  all  antigens 
listed  above  except  Tabyno  ,  59  of  these  positive  reac¬ 
tions  wore  chocked  in  tho  neutralization  test,  whereby 
the  occurrence  of  antibodies  against  TBE,  West  Nila, 
Uukuniomi,  Semliki  and  Sindbie  could  bo  verified.  As 
regards  European  arboviruses  the  following  conclusions 
can  be  drawn i 


■  :  (l)  Most  positive  reactions  were  obtained 
with  Uukuniemi  virus,  thus  confirming  the  important 
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None  of  the.  -cera  had  hemagglutination 
inhibiting  antibodies  against  Tahyha.  It  is,  therefore 


very  unlike 
the  circula 


y  that  birds  play  any  essential  role  in 
ion  of  this  virus. 


(3)  Three  sera  were  positive  against-  Calovo 
in  the  Hi-test,  but  negative  when  checked  in  the  NT. 
It  is, . therefore,  doubtful,  whether  birds  are  even 
susceptible  for  this  virus. 


(4)  A  few  sera  showed  hemagglutination  inhi¬ 
biting  as  well  as  neutralizing  antibodies  against 
TBE  virus.  Th: 
infected  with 

any  important  rolo  in  the  circulation  of  the  virus. 


indicates  that  birds  aro  sometimes  . 
the  virus,  but  do  certainly  not  ploy 
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The  occurrence  of  hemagglutination  inhi¬ 
biting  and  neutralizing  antibodies  against  West  Nile 
virus  in  Penciullno  Tits  and  Blue  Tits  leads  to  the  as¬ 
sumption  that  this  virus  may  -  perhaps  not  regularly 
out  oi.ly  in  some  years  after  introduction  from  the 
south  of  Europe  -  occur  in  Central  Europe. 


fow  aero  of  non-migrating  birds 
(Boarded  Tits  and  Blue  Tita)  had  hemagglutination  in¬ 


hibiting  and,  in  part,  also  neutralizing  antibudioa 
against  Somliki  virus.  Those  findings  represent  an 
important  hint  for  tho  (perhaps  periodical  ?)  occur¬ 
rence  of  a  group  A  arbovirus  in  Europe. 
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..Table  2t  ;  Number  of  ticks  (Ixodes  ricihua).  collected 
.  in  different  areas  in  Vienna  (V),  Lower 
;  Austria  ( L . A . )  and  Carinthia! (C),  and 
'  virus  isolations  therefrom  in  1973. 


Location  '  Nymphs  ; '  Strains  ;  Adults  Strains 
Date  1  collected  isolated!  collected  isolated 


Neuwal- 
degg/Sal-j 
manna-  ; 
dorf  (U) 

April  26  22 

Neuwai-  ; 
degg/bal- 
manna- 
dor  f  (v)j 
flay  4  14 

fouling/ 
Enzeafald 
( l. .  A . ) 

April  25  36 


Jauling/ 
Enzasfald 
( L .  A . ) 

Way  4  52 


Jauling/ 

•  gores f eld 
(L« A*) 

Way  21  34 


Hohenogg 


(UA.) 
April  3u 


Taggon- 
brunn  (C) 

Way  10  184 
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Table  4;  Results  of  free  living  rodent  population 
reduction  by  poippning  with  rodsntioides 
in  Hohenegg  and  Tagganbrunn, 


lohensgg : 


Excursion^ _ _  _ Date _ _ _ l£2SE£^_2!2i22i® 


August  6-8,  1972 


14  Apodgtnus  flavicollis 
2  Sorex  minutus 
10  Clsthrionomys 


December  8-10,  1972  12  Apodemue  fiavicol.  -s 
1972  .  7  Clethr ionomys  * 


December  23-24, 

1972 

February  24-26, 

1973 


April  28-30,  1973 


2  Sorex  arancus 
1  Sorex  aranoua 

1  Apodamus  ^lavlcollia 
1  Sorex  aran-^us 
1  Sorsx  minutus 

3  Apodemua  flavicollia 
7  Clethrionomys 


August  12-14,  1972  16  A pod emus 

1  Clethrion 

aMS&gl&g. 

September  11-13,  23  Apodemus 

1972  1  Clethrion 

qlareolut} 
3  Sorex  min 


April  29-30,  1973 


May  8-10,  1973 


1  C la  t  hrlori 
ularoolus 

3  Apodemus 


+;  Before  poisoning  program 
<"*•)  After- poisoning  program 


V. 
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Table  6s  Number  of  ticks  (Ixodes  ricinus)  collected  ; . 

•  in  different  parts  of  Switzerland,  and  virus 
isolations  therefrom  in  1973.  . 


Numb  e'r  •  of 


Location  (Kanton)  nymphs  strains  adults  strains 
date  coll.  coll,  coll.  cgll. 


Meadow  of  Aare 
near  Hunziken  (BE) 
May  22 


Meadow  of  Aare 
near  Rubigen  (BE) 
May  23 


Meadow  of  Aare 
near  Kleinhboh- 
stetten  (BE) 
May  23 


Mixed  forest 
near  La  Saugo  (f'R) 
May  24 


Mixed  forest 
near  Sugiez  (FR) 
May  24 


TharmoDhiiic  beoch- 
oak-tree  forest 
near  Yvorne  (VO) 
May  25 


Humid  ash-trse 
forest  near 
Sugiaz  (FR) 


Mixed  forest  or* 
BUttonberg  noar 
Biel  (BE) 

«a  30 


Mixed  forest  near 
Pfungon  I  (2H) 
Juno  6 


mm 

fen 

|:f^i 


I 


180 


14 


Table  5t  (Flow  sheet,  coftfc.l)  . 

Number  of 


Location  (Kanton) 
date 

nymphs 

coll* 

strains 
coll.' .  • 

adults 

.coll. 

strains 

coll. 

Mixed  forest  near 
P^ungen  II  (ZH) 

June  6 

178 

12 

Afforestation  on 
Cholfirat  near 
Marthalen  (ZH) 

June  6 

94 

18 

Mixed  forest  on 
Cholfirat  near 
Marthalan  (ZH) 

June  7 

179 

33 

Mixed  furost  near 
Rhoinau  (ZH) 

June  7 

594 

19? 

1 

Mountain  firtr^o- 
furoafc  un  U/sisQon- 
atein  near  Solo- 
thurn  (SO) 

June  6 

139 

m 

22 

<■* 

Brushwood  on 

Mont  Vully  (FR) 

Juno  13 

144 

•m 

31 

2542  . 


520 
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Distribution  of  TB£  cages  in  Austria 
in  1S72« 


Province  April.  May  Dune  jJul^_Aug._Sept<._Qct. 


Vienna 

Lower 

Austria 

Carinthia 

Uppar 
.  Austria 

Burgun- 

lona 

Salzburg 

Tyrol 

Styrio 


4  iu 

LI  20 
4  22 


12 


Ifl 


j it. 

44 

12 


A  L 


24 


f  u 


VP 


Diagnused  by  the  Institute  of  Hygiene, 


\ 

) 


- - 


mmgm 

|ft|| 


«!§Sf 

IfliS 


R1E 

|jgj| 

flilSi 

Pp^gji^i 


•  Table  10:  Minimal  amounts  of  substances  inhibiting 
the  HA  of  T8£  virus  under  competitive 
conditions. 


Inositol-hexaphosphate,  Ca-aalt  (commercial 

phytin)  >50  pg 

Inositol-1 f 4,5,6, -tetraphosphate,  Ce-salt 

(synthetic)  >50  jig 

Phosphoglyceryl-inoaitoi-triphosphoto, 

Ca-aalt  (synthetic)  >50  jig 

l-(l-Pho8phoglyceryl)-inositol-4,5-ciiphu8- 

phata,  Ca-aalt  (hydrol.  from  TPI)  0.4  pg 

Phoaphatidyl-inoaitol-triphoaphate, 

Ca-salt  (synthotic)  0.6  pg 

1- Phoephatidyl-inoaitol-4 , 5-diphuaphate , 

Ca-aalt  (TPI)  0.02  pg 


'I® 

'ZzSim 


imm 

.'.Vi  "•*«»» 

v'-r-f--  ,  -S« 


mm 

I  i&Mbs 


i'SISkb 

Tsmw 

/'•i-  '53® 

!  1- 
I'  • 

nrm 


i^it 

I 


*w.  I  ten  **ot ******  -—  ‘mriWCYWi  7 


Table 

11: 

Dependence  on  pH  v a 
TB£  virus  submitted 
cation  procedures. 

lua  of  the  HA  .of 
to.  different  purifi- . 

•PH'- 

Untr. 

$pcr.-Ac.  prat,«s. 

Nour.+Phus 

.  Waur.+Phos 
+  Prot.-S* 

6.0 

<  4 

~<4 

256 

<  4 

256 

6.2 

V  4 

256 

<  4 

256 

6.4 

256 

512 

512 

512 

512 

6.6 

4 

256 

256 

512 

512 

6.8 

<4 

128 

•  4 

256 

256 

7.0 

4  4 

■  16 

o 

32 

64 

llntr. 

untreated 

Suer. 

~Ac. 

extracted 

with 

aucrose-acetons 

Prot. 

-S* 

3 

precipitated  with  protamin 

sulfate 

Neur. 

•ePhos. 

« 

incubated 

pholipaae 

with 

C 

neuraminidase  and  plies- 

Neur. +Phoa. 
*Prot.~S. 


8 


enzymatic  treatment  followed  by  preci¬ 
pitation. 


Table  12;  HA-titer  of  alkaline .extracted  West  Wile 
virus  after  different  treatments, 

.  .  msasurasH  at  pH  6.8. 


Brain  supernatant,  original 
Neuraminidase  +  Phuspholipsse  C 
Neuraminidase 
Phospholipase  C 


Table  13;  Dependence  on  pH  of  HA-titere  of  West. 

'  Nile  virus  submitted  to  different  puri¬ 

fication  Lpreceduraa» 


tr.  Prot.-S.  Naur.  Neur.  +  Prut,  -  S. 


'  W:.'  . 

.  ’  i.;*' .  f A 


- 

-  •  *■  v  j 

*  ^ 

-  ■.  '  vi?i 

a  1 


-i  -  *  *  *  -,‘v 

„  :  !*..  B  ■  •  .1 

V-  .  .  ■ 

.'••••  ? 


\  f-  ■•  -  -  f.  ' 


/.'■  -  V  •  >.«i4$si 


•*,0 


■ ,  \  *«  ,  •«> 

•  >'*5 


Table  14:  HA  of  Uest'Nile  virus  treated  with  ^0  U 
neuraminidase  at  pH  7.6  and  3?gC  for 
different  periods  of.  time. 


Jime  j  __  Titer  (two  exgVriments) 


0  ( untr . } 
5  min. 

10  min. 

20  min. 

40  min. 


>  256 


<  512 


,  -v  VT  ., 

«  ■  ■ f 


Table  15;  HA-titer  of  West  !\ti.le  virus  incubatpd  for 
30  min.  at  37°C  with  neuraminidase -diluted 
in  buffer  jyith  adif ferent  additions. 

Oiiution  Buffer  alone  Buffar  +  CaCl  Buffer  +  CaCl 

_ _ _ , _ _ 


4  -  4  • 

V  .  . 


Original 
(50  U) 


1* 

•  ».  V 


’-I 

.V*  •  V,!| 


1  i  8 
1  i  16 

1  5  32 
Is.  64 
1  *.128 


<.2 

<  2 


W- 


k 


•iv. 


Table  16  >  Dspendance  on  pH  of  the  HA  of  Chikungunya 
virus  submitted  to.  different  purification 
procedures. 


Eij  ■ 

Untr. 

,:Prot.~S. 

50  U.'  50  U.Neur. 
Naur.  H-.Prot.-S. 

50  U.Neur. 
+  Prot.-S. 

50.  Neui 
+  Prat, 

6.0 

<4.. 

■  .  25.6 

<  16  1024.. 

.1024,:  . 

.4096 

6.1 

<4 

2048 

<  16  2048 

4096 

2045 

6.2 

4  4 

32 

<<16  1024  . 

2048 

...'■1024 

6.4 

<4 

4 

<16  .  512 

2048 

512 

6.6  <4 


512 


2048 


.256 


6.8  <  4 


4  ^  16 

<  a  *  .16 


256 


1024 


128 


■mSm 

•mm 

iIBb1 
1 1st 

..■mm 


agl 

mm 

#1^1 


M|fl 

■vISJ 

:mm 

Ml 

pHWiI 

M 

■#J?| 

SPSI 

%imM 


Table  17:  interferon  in  sera  of  mice  after  induction 
with  Tilorone  HCL  and  derivatives. 


Serum  taken  after  injection  of 
interferoii-inducing  compound 


Inducer 

hours 

20  hours 

24  hours 

40  hours 

Tilorone 

HCL 

320  ; 

1280 

640 

80 

RMI  11002 

DA 

80 

160 

320 

20 

RMI  11877 

DA 

320 

640 

320 

40 

RMI  1156? 

DA 

640 

1280 

1280 

40 

RMI  10874 

320 

640 

1280 

40 

+  ) 

Titer  of  interferon  (reciprocal  value) 

assayed  in 

'  L~oelis  challenged  with  Vesicular  stomatitis 
virus  (V5V). 


Table  18?  Antiviral  activity  of  Tilorone  HCl  and 
derivatives  (Dose  25G  mg/kg  orally) 
against  TBE  in  mice  (120  LDg0»  s.c.)* 


Compound 

Number  of  mice 
inoculated 

Number  of  mice 
survived 

Tilorone  HCL 

50 

'  16 

RHI  11002  DA 

50  •••■ 

8 

R«I  11877  DA 

50  . 

4 

RMX  11567  DA 

50 

10 

RFU  10874 

50 

10 

none  -  control 


50 


0 


Table  19s  Antiviral  activity  of  combined  oral  appli¬ 
cation  of  Tilorone  HCL  derivatives  against 
TB£  in  mice  (2?  LD^,  a,c.)« 


-  Number  of  mice  Number  of  mice 


Treatment 

•  ‘  V 

inoculated 

survived 

Tilorone  250  mg/kg 

50 

34 

RWI  11567  DA 

250  mg/kg 

50 

25 

RPJI  11002  DA 

250  mg/kg 

50 

20 

RM1  11877  DA 

250  mg/kg 

50 

32 

RMI  11877  DA 
RMI  11002  DA 

125  mg/kg 
125  mg/kg 

4* 

50 

19 

RWI  11877  OA 
Tilorono  HCL 

125  mg/kg 
125  mg/kg 

4 

50 

2U 

RMI  11002  DA 
Tilorone  HCL 

125  mg/kg 
125  mg/kg 

4- 

50 

19 

RfU  11567  DA 

125  mg/kg 

4 

50 

21 

Tilorone  HCL, 

125  .mg/kg 

none-control 

50 

1 

Table  21: 


Antiviral- activity  of  Tilorona  HCL  and 
derivatives  given  .orally  in  high  doses. 
(36  S,G*)‘ 


Number  of  mico  Number  of  mice 
Compound  Dose  inoculated  survived 


Tilorone  HCL  1CDQ  mg/kg 
SOU  mg/ky 

RBI  11002  DA  1000  mg/kg 

RMI  10874  1000  mg/kg 

RBI  11567  DA  1000  mg/kg 

RBI  11877  DA-  1Q0U  Mg/kg 


47 

sn 


29 

23 


none  -  control 


-55- 


Table.  22:  Antiviral  activity  of.  Tiiorone  HCL  and 

derivatives  in  combination  with  Poly  I sC 
against  TBE  in  mice  (61  LDg  ,  a.c.). 


Number  of  mice  Number  of  mice 


Treatment 

inoculated. 

survived 

Tiiorone 

HCL  260  mg/kg 

50 

16 

Poly  XiC 

10  mg/kg 

50 

0 

Tiiorone 
Poly  IjC 

HCL  250  mg/kg 
10  mg/kg 

+ 

50 

31 

RMI  11002 
Poly  I;C 

DA  25 U  mg/kg 
10  mg/kg 

+ 

50 

? 

mi  10874 
Poly  I:C 

250  mg/kg  + 
10  mg/kg 

50 

23 

RMI  11567 
Poly  I sC 

0A  250  mg/kg 
10  mg/kg 

* 

SO 

20 

RMI  11877 
Poly  IjC 

DA  250  mg/kg 
10  mg/kg 

+ 

so 

12 

none  -  control 

50 

0 
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Table  23:  (Flow  sheet,  cont.6) 

For  better  perspicuity  in  this  table  only  Latin 
names  of  birds  are  listed.  The  respective  .com¬ 
mon  names  are: 

(1)  =  Little  Bittern 
\2)  =  Water  Hail 

(3)  =  Spotted  Crake 

(4)  =  Coot  •  , 

(5)  =  Snipe 

(6)  =  Redshank  ; 

(7)  =  Green  Sandpiper 

(8)  =  Kingfisher 
(5)  =  Swalluw 

(10)  =  91ue-h6adad  Wagtail 

(11)  a  White  Wagtail 

(12)  =  Wren 

(13)  =  Savi'a  Warbler  •' 

(14)  =  Moustached  Warbler  ’ 

(.15)  =  Sedge  Warbler 

(16)  =  Marsh  Warbler 

(17)  a  Reed  Warbler 

(18)  =  Great  Reed  Warbler' 

(19)  -  Garden  Warbler 

(20)  =  Blackcap 

(21)  =  Whitethroat 

(22)  =  Chif f  chaff 

(23)  s  Willow  Warbler 

(24)  =  Whinchatt 

(25)  8  Robin 

(26)  =  Bearded  Tit 

(27)  =  Pen.duline  Tit 

(28)  =  Blue  Tit  •  ■ 

(29)  =  Great  Tit 

(30)  =  Reed  Burtting 
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7/4/3  19/15/  5  24/17/17  10/3/-  18/9/3  13/B/l  3/3/- 


Table  25s  (Flow  sheet,  cont.2) 


(3)  =  Porzana  porzana 

(?)  a  Tringa  ochxopus 

(13)  =  Locustella  iuscinioides 

(14)  a  'Acrocephalus  rnelanopogon 

(15)  a  Acrooephalus  schoenobaenue 
(17)  a  Acrooephalus  scirpaceus 
(IS)  =  Acrooephalus  arundinacaus 

(25)  a  Erithacus  rubecula 

(26)  s  Panurus  blarmicus 
(2?)  a  Remiz  pendulinus 
(28)  a  Parua  caeruleus 

(30)  =  Emberzza  schoaniclus. 


